Phorbol 12-myristate 13-acetate and vasopressin potentiate the effect of corticotropin-releasing factor on cyclic AMP production in rat anterior pituitary cells. Mechanisms of action.
The potentiation of corticotropin-releasing factor (CRF)-stimulated cAMP production by vasopressin (VP) in the pituitary cell was investigated by studies on the interaction of CRF, VP, and the protein kinase C activator, phorbol 12-myristate 13-acetate (PMA) on cAMP, adenylate cyclase and phosphodiesterase. Addition of VP or PMA (0.01-100 nM) alone did not alter cellular cAMP content, but markedly increased the effect of 10 nM CRF with ED50 of about 1 nM. Treatment of the cells with 200 ng/ml pertussis toxin for 4 h increased CRF-stimulated cAMP accumulation by 3.2-fold, an effect that was not additive to those of VP and PMA. Incubation of pituitary cells with 2 mM 1-methyl-3-isobutylxanthine increased CRF-stimulated cAMP accumulation and decreased the relative effect of VP and PMA, suggesting that the actions of VP and PMA are partially due to inhibition of phosphodiesterase. This was confirmed by the demonstration of a 30% inhibition of the low-affinity phosphodiesterase activity in cytosol and membranes prepared from cells preincubated with VP or PMA. In intact cells, following [3H]adenine prelabeling of endogenous ATP pools, measurement of adenylate cyclase in the presence of 1-methyl-3-isobutylxanthine showed no effect of VP and PMA alone, but did show a 2-fold potentiation of the effect of CRF. Measurement of adenylate cyclase in pituitary homogenates by conversion of [alpha-32P]ATP to [32P]cAMP showed a paradoxical GTP-dependent inhibition by VP of basal and CRF-stimulated adenylate cyclase activity, suggesting that the VP receptor is coupled to an inhibitory guanyl nucleotide-binding protein. Pertussis toxin pretreatment of the cells prevented the VP inhibition of adenylate cyclase activity observed in pituitary cell homogenates. These findings indicate that besides inhibition of phosphodiesterase, VP has a dual interaction with the pituitary adenylate cyclase system; a direct inhibitory effect, manifested only in broken cells, that is mediated by a receptor-coupled guanyl nucleotide-binding protein, and a physiologically predominant indirect stimulatory effect in the intact cell, mediated by protein kinase C phosphorylation of one of the components of the CRF-activated adenylate cyclase system.